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Sir: 

This Declaration is being submitted in support of Amendment "E" in the above- 
referenced matter, which has been submitted in connection with a Request for 
Continued Examination. 



I, Dr Adrian tyszkowski, hereby declare as follows: 

1 . I have a degree from the University of St Andrews, Scotland, UK in the 
field of chemistry. I am presently employed by SSL International PLC and have worked 
in the rubber goods, particularly condom industry for 14 years. 

2. In the Advisory Action mailed in this matter on October 28, 2008, the 
Examiner made reference to Brindle, U.S. Pat. 5,405,666, which discloses that slip 
properties can be achieved by dispersing substantially spherical micro-particles into a 
binder to form a thin film coating on the skin-contacting surface of an article such as a 
glove or a condom, and then applying a surfactant or long chain fatty amine to the 
binder-enveloped micro-particles. 
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3. In the Advisory Action, the Examiner contends that Brindle discloses a 
finishing powder, which is encapsulated In a binder. This is clearly incorrect. 

4. The term "finishing powder" is well known in the art. The term refers to 
solid discrete particles that are not immobilized or enveloped in a binder. The term 
"finishing powder" is understood by those worl<(ng in the condom Industry to mean a 
loose powder (in which the particles are free to move) and not encapsulated, 
immobilized particles, 

5. It is well known in the art that the purpose of a "finishing powder" is to 
serve as a dry lubricant to assist with processing of the article to which the finishing 
powder is applied. The powder is applied to prevent the condoms sticking together 
during manufacture and to allow them to unroll easily (see page 16 under 'General 
Requirements' and page 76 of WHO publication The Male Latex Condom: Specification 
and Guidelines for Condom Requirement 2003*. The complete document can be 
viewed at http://www.whoJnt/reDroductive"health/publicatiQns/m condom/index. htmlV 

6. A solid particle that is dispersed in a binder cannot be considered a 
"finishing powder" because it is immobilized or enveloped in a binder. 

7. In particular, the particles used in Brindle cannot be considered a 
"finishing powder" because the particles are encapsulated in a binder to form a film 
coating. The particles therefore are immobilized as part of a coating on the surface of 
the article. Once encapsulated and immobilized in this way, the particles would not be 
considered to be a "finishing powder" by those working in this field. 

8. It is clear from the enclosed excerpt from the Family Health International 
(FHI) publication "The Latex Condom: Recent Advanced Future Directions" (available at 
www.fhi,orq/en/rh/pubs/booksreports/[atexcondom/index.htm) that "finishing powder" 
means a loose powder in which the particles are not encapsulated, and not immobilized. 

9. In particular, in relation to processes for applying powders, such as 
"finishing powders" to condoms, it is stated that the process leaves a "dry powder on the 
condom to serve as a dry lubricant for further processing". (Chapter 4, side bar - lines 

3 to 6 of paragraph 6). It is therefore clear that such powders consist of particles which 
are not encapsulated in any binder or coating. 
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10. The FHI publication also discusses "finishing powders" and dusting 
powders under the heading "Dry Powders" (see Chapter 5, page 5 of 8 in the attached 
print out). Since these powders are referred to as "dry powders" (the. terms are used 
Interchangeably), it is clear that they are applied to condoms as dry particulates, and not 
as particulates encapsulated in a binder (which would not be considered a "finishing 
powder"). There is a discussion of the potential problems of airborne exposure to the 
particles used in "finishing powders", for example corn starch (see 4^^ paragraph of the 
"dry powders" section). It is therefore clear that "finishing powders" can become 
airborne. Encapsulated particles cannot become airborne, so, as the sl<illed person 
understands, encapsulated powders cannot be considered "finishing powders". 

11. In summary, the enclosed FHI publication clearly indicates that a "finishing 
powder" is understood to mean loose, non-immobilised powders, wherein the particles 
are not encapsulated in any binder, and are not present as a component of a film 
coating. 

12. The WHO document referenced above (The Male Latex Condom: 
Specification and Guidelines for Condom Procurement: 2003'), also evidences that the 
term "finishing powder" is understood to mean loose, non-immobilised powders, wherein 
the particles are not encapsulated in any binder. For example, on page 21 under 
"Design Requirements - Quantity of Lubricant Including Powder", it is .stipulated that the 
quantity of lubricant, including powder, should be measured in accordance with the 
international condom standard ISO 4074:2002, Annex C. Annex C states that lubricant 
is removed from the condom by washing with a solvent, and that the 'lubricant' that is 
removed by washing has a greater mass than the amount of lubricant that was applied 
(see Annex C, section 0.4). This is because the lubricant removed by washing includes 
the dressing, or finishing powder, which is also removed by washing, as stated in Annex 
C, C.4. This further supports the contention that the powder is not encapsulated in any 
binder or as part of a film coating, but is free to be removed from the condom surface by 
a simple washing technique (as the sl<illed person understands, if the particles were 
encapsulated, they could not be simply washed off the condom surface). 

13. In addition, on the basis of the specification of the present patent 
application itself, the person skilled in this field would understand the term "finishing 



3 



Application No. 10/522,634 
Declaration Under 37 C.F.R, §1.132 

powder" to exclude particles encapsulated in a binder, such as particles encapsulated in 
a film coating. 

14. There is no indication in the present application, either Implicit or explicit, 
that the particles of a "finishing powder" can be present encapsulated in a binder: 
binders are simply not used, and would not be used by those in this industry to make a 
finishing powder, 

15. Furthermore, the present application discusses the potential for airborne 
exposure to "finishing powders" (paragraph [0003], final sentence). As the skilled 
person would understand, airborne exposure would not be possible if the particles were 
encapsulated in a binder. He would therefore understand that the particles of a 
"finishing powder" cannot be encapsulated in a binder. 

16. Paragraph [0005] of the application discusses the problems of 
conventional "finishing powders", including the problem of standard magnesium 
carbonate "finishing powders" binding lubricant to form a stiff paste (paragraph [0005], 
third to last sentence). It would be apparent to the skilled person in the field that if the 
particles were present as part of a film coating (as in Brindle), then they would not be 
available to form a stiff paste with any lubricant. This further supports the contention 
that the skilled person would understand that the particles of the finishing powder are 
not encapsulated in a binder, and are not present as a component of a film coating. 

17. Paragraph [0024] of the application relates to processes for applying 
"finishing powders" to a condom. The "finishing powder" is applied by washing the 
condom in an aqueous dispersion of the "finishing powder" and then dried. There is no 
mention in the application of the dispersion including any components which could 
function as a binder once the dispersion has dried. The skilled person working in the 
field would understand that the dispersion comprises particles of the "finishing powder" 
and that after drying, these particles will remain on the surface of the condom in a non- 
encapsulated, non-immobilized state. It would therefore be understood that the 
"finishing powders" of the present invention consist of solid discrete particles that are 
not immobilized or enveloped in a binder. This is the well-known meaning of the term in 
the art, as set out above. 
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18. All statements made herein of my own knowledge are true, all statements 
made herein on information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment, or both, under 18 U.S.C. §1001, and may 
jeopardize the validity of the application or any patent issuing thereon. 




Dr Adrian tyszkowski 



Date signed: ^ ^ec^^c^ 2€>o^ 
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Chapter 4: Recent Advances in th^ Reseairch^ Deveiopnierit and Hanufacture of 
Latex Rubber Coridoms 




"^"' ^ The Latex CondotTi; Recent FutLfre pirecOpns Chapter 4: Recent 

Advances in the Research, Devetopment and Nanufacture of Lsttex Rubber Condoms 



The l^tiex rtjbl:>6r condom ,prodM<i:ed today is more reljable than ever before, due primarily 
to Improved qtiallty mariggement^ bu£-aJso to better;formulations and packaSJng-. It Is also 
generally safer in terms of possible health problems, although some new concerns are 
arising regarding allerpfc or other toxiG reacdons to vartoys components of latex condoms 
such as vutonization accelerators^ latex proteins, spermlddes and finishing powders. 



Latex t^ormulation 



Latex condoms sre made by mixing various chemicals with natural Hquid latex, a prdcess: 
that affects the chemjcal and mechanical properties of the final product. Natural latex 
rubber deterJorates due to exposure to oxygen, ozone^ heat> hum^d^ty^ ultraviolet and 
visible lights mechanrcal fatigue or heavy metaJ contammation. Recent formulation 
fmprovements have focused on the chemical processes of oxidation and yulcanlzatfon and 
on the mechanical properties of stress and strain. 

Oxidation is the deterioration of latex due to exposure to oxygen. To help prevent 
Qxidatfony niGSt manufa<^tajreiis now the latex formuIatJQhy usqaHy 

phenol eornpouhds. 



Vulcanization, a chemical curing process. Increases the strength and resilience of rubber 
by forming suifur-suffur crosslinks between polymen latex. Un vulcanized 

latex rubber is weak, ^oses Its shape and can be sticky tike chewing gum. Vuicanizatlon 
enables elastomeric materials to return to their shape more easily after being stretched 
and reduces the amount of change In shape. The degree: of vy I ca nization Js controlled by 
the quantity and type of vutcahizate and temperatu^^^^^ agents can ^ct too fast 

or not fast enough, too thoroughly or not cornpietefy enough, !f chemical agents added to 
the formulation work too long, excessive vulcanization Jn the package occurs, which can 
make condoms brittle, stiff and less elastic when opened and used * 



In recent years, manufacturers have improved the control of the vulcanlzatian process, 
using chemteal activators and accelerators in a. more reiiable process/Thls has re^ In 
minimal or no in-package VMlcahitatlprii 

Changes in the formulation affect the nnechianical properties 6f stress and strain. A force 
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can be applied to compress or to stretch a matenar. With cbndorns^ stress refers to the 
ampunt of force needed to extend the latex rubber a spectfied amount; stress is related to 
condom strength, Strajo refers to how far latex rubber can be stretched and is related to 
elasticity . Sot±i stress and strairt contribute to the resistance of latex to breakage* 

The relationship of stress and strain properties is cabled "modulus." Researchers working 
with condoms generally use the concept of "Young's modulus," which refers to a ratio of 
stress over strain {with stress as the numerator and strafri $s the denommatpr), 
jvjanufacturers, on the other hand, use the concept of'^percent elongation modulus." This 
refers to the arnount of stress per unit of eross-sectfonst area of the condom* measured In 
megapasGalS of pressure, at a given extent of strain tjirough elongation, usually at 300 
percent or 500: percent. 

in either case, the term modulus refers to the stfflriess or hardness of a material: a low-' 
modulus material is more pliable and elastic, such as rubber bands, and a high-modulus 
material is stjffer but able to withstand a greater force, such as steel/Thts monograph 
usf s the concept of "Young's modulMS/" since the studies dsscussed here use that concept. 

Since latex condoms need to be both elastic and strong, the combination of the 
meGhantcal propertjes determines how reliably a condom performs. Manufacturers appear 
to be moving toward producing a more elastic condom. Findings from a series of FHI 
studies at six International sites compared a hfgher-modulys condom, calted ''extra- 
strong," with a lower-maduEus, more elastic condom in human use. More than 3,000 of 
each type of condom were used. The more elastic condom broke ^ess frequantiy (3<3 
perceht)j cbnriparec! to the ■ -extra -^trphg'^ condom (4*3 pereertt)^ althougli tlie difference 
was not statistically s^gh^f^canL (AbeywlGkrema; Alvarado; Gorderp; Fjguerqa; Ndumbu; ' 
Sidibe) 

The mechaoical properties. of jatsx rubber condoms can change during aging if the latex 
film is not well fDrmulated and protected from oxidation. Findings from a study conducted 
by PATH, with support from the FDA and FHI, found that stress and strain properties of 
latex condoms appear to deterjorate for different reasons, some oxygen -dependent and 
sorne oxygen-independent. Stress properties appear to be very susceptible to 
deterioration due to oxidation, while strain properties appear to be more sensitive to 
deterioration due to excessive vulcanization^ The study compared changes in condoms 
artiffcialiy aged in the iaiDoratory to ithpse stored for variou$ retlgths of time and Mnder 
various cdnditions ]n the UhftM states?; and In four other cbuntrlesv (Free) 
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t&rm 




Air imr$i vpfojute liair bur^^ 



Rafid <A stress t@ s^knht 



T6$i^ Eislei] abov^g ldr:stra^ 



jMi^tiiiliits''^ ijisteH^I tot ^^KtetiM thai 



By evaluatmg the stress and strain properties of new and aged Gondoms from the same 
condom batch, laboratory tests cbh yield a "fingerprint," reveaNng one of three 
predo rnlnarit qatMses pf deterioration of th e condom ; 

• Oxidative Deterioration — A decrease in stress properties, with little or no 
decrease In strain properties, suggests oxygen -permeable or defective packaging 
(i.e. /a hole In the package or an insufficlendy sealed condom paticage) and a lack 
of antioxidant protection in the latex form uiation. 

Shelf Vulcanization A decrease in strain properties, wjth nttle or no decrease In 
stress properties^ suggests that the condoms were well protected from oxidative 
deterioration by good packaging l3ut underwent sheif vulcanisation^ resulting in a 
stiffer, Jess elastic condom, 

♦ Locatfzed Deterioration ™ A decrease in one indjcator of stress properties (air 
burst pressure), v<?lth little or no decrease in the other two stress Indicators (tensife 
strength and breaic force), suggests localized detenoratlon at the tip or parts of the 
condpm unprotected by the condom rolL It a isp suggests high-ternperature 
exposure and/or poor packaging. (Free) 

Condom Fackaging 

Currently, most latex condoms are paci<aged in plastic cellQphane, aluminum foH, or 
aluminum foil tamlnated with plastic Geilophane. Some paper and paper taminates have 
been used worldwide, and may still be used in developing countries. The type of packaging 
affects the e^ttent of condom deterlpratipn during storage due to ultraviolet or visible light, 
oxygen, pzbhe, humidity^ friction In the package and extreme temp 

For at least a decade, experts have l<nDWn that translucent packages were generally not 
as protective as opaque packages. Research showed that condoms stored in translucent 
packages and exposed to ultraviolet (UV) light may detedorate in only a matter of hours, 
while opaque packages protected condoms from UV exposure, (Anonymous 1987) 



http://wmv,fhLorg/NR/Shared/e^^ 
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A recent study of package integdty conducted by PATH and supported by USAID and FHI: 
shovjed convincingly that foil packaging offered the most protection from oxidative 
diaterioratfon. The ^tucty ftjund t^at plastic jsadiagihg 1$ i^igfmeable to oxycien, whtte fott 
packaging Is not> The study compared Gondoms stored for 36 to 48 months in a natural, 
tropical climate with thosa in a more temperate, climate-cpntrGlted setting. The eondoms 
were tested yearly for strength, package Integrity and oxygen content, Condoms frofh twQ 
U.S. manufacturers were used, (PATH) 

The condoms packaged in onfy plastic cellophane detedorated much faster than did those 
packaged m piasUc-fojl laminates. The decline in air burst pressure and volume from the 
air burst test were significantly higher for cellophane-packaged eondoms, fhdjeating the 
occurrence of oxidative deterJoratfon in those condoms (p< 0.0012). This suggests that 
celiophan.e packaging is permeable to oxygen and thus may not prevent oxidative 
deterioration of a)ndoms from occurring. A gas analysis of the two types of packaging 
found that oxygen content was consistently higher in the cellophane packages, (PATH) 

A study focusing on the shelf life of condoms, ccmdpcted tjy PATH In conjunction with the 

FDA and FHI, found that condoms stored in Impermeable, sealed foil packages have a 
shelf [jfe beyond five years^ even under tropical conditionSv The study found that 
unpackaged condoms stored at high temperatures showed sharp decreases in air burst 
properties (both volume and pressure), rendeHng the condoms unfit for use within a 
three- to six-month period. (Free) 

Currentiyjr most studies by manyfacturersGf iatex condoms that are naturally aged 
mdrcate that the shelf life of tfiese condorrrs can be as tbhg as five yearS/ as long as tiley 

are not lubricated with spermicides, Spermictdes have a sheif iife of two to three years^. 
however, thus shortening the shelf life of spermici dally- lubricated latex condoms. 

Following a recent FDA ruling, condom manufacturers In the U.S. wjII be required to 
support their shelf life labels with laboratory test data. Beginning in Harch 1998, the 
labeling of fatex condoms produced In the U.S. must contain an expiration date based 
upon the resuits of physical and mechanical testing performed after ex;p^ iiaturaily- 
aged and accelerated- aged condoms to varying conditions. 

Latex Allergies 

Research in recent years has raised cbneefn about sfertsitivity and allergic reactions to 
latex condoms due to proteins in natural latex, to chemicals added to latex formulations, 
and to spermictdes added to Jubricants at the Factory„ Latex allergies are quite rare among 
the generai populstjon, however, Goncerns a bout latex allergtes should not mhibit sexually 
active people who are at risk of exposure to STDs frorn ysing condoms> since the risks 
associated with unprotecte?! sexual contact are far greater than those from exposure to 
latex. 

Some proteins found in natural rubber latex can cause sensitivity or aHergIc reactions. 
Condom manufacturers remove many of these natural proteins using a washing process 
called ieachJngi Leaching is done by dipping the condom In a series of baths^ which usually 
contain hot water or a hot cat^stjc golution. Leeching not only remove lat^x proteins, but 
may remove othsir ci>mppnents of iatex as Weil . 

The release of latex proteins can also result from fnteractlbns bet"ween the latex device 
and other chemicaisy including the accelerators, antioxidants and dyes added to the latex 
formutation. {Rademaker; Turjanmaa) Accelerators^ v^^hlch increase latex cross-linking 
during vulcanization, can also cause allergTc reactibns. 
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Sensitivities or aHergles usually develop graduaHy when mucosal and/or peritonea! 
surfaces edme into repeated eontai^t with protein sllergens released from natural rubber 
latex. (Stratton; Deiisch) The vagina and opening of the penis are both irnucosaJ siirfaces. 

No studies have found that latex condoms result in high allergy rates. Among those 
allergies due to latex condom exposure^ none has been extremely serious. Most aliergic 
reacl:ion^ to latex are mlnpr, such as redness, itching, swolien and waterrng 6ye?^ and 
swelling or Infiarnrnatian^ whfch; subsides vvhen }at0c exposure is withidrawn* {Tomazic; 
$us$man) Person^f Allergic to latex sht^uld insider us^ng synthetlc^ 
available. 

Experts are concerned that aljergies to latex condoms may be increasing fn prevalence and 
severity. Latex allergies are already a serious and growing probfem among certain 
populations, due to the fntreased use of latex examination gJoves and catheters. 

In 1993> as ^ result pf ]ncre^$ed latex sensitivities and allergies among jts patientS/ a 
hospitar in Springfield^ MA, USA, stopped using ariy fatex rnedical procfiiGts, using synthetic 
products instead. Recently^ several manufacturers hav© received FDA clearance for 'Mow- 
protein'* sgrgfcal/examlnatton gloves which are made by jncJuding additionaJ and more 
complex leaching processes. In 1^97/ the FDA ordered makers of all medical devices that 
Gontaln natural rubber ^atex, which include condoms, to warn that the products may cause 
allergic r<gactibhs/Th!g ord^r ^^so covered packaging of the de^vices. 

Thia presence of ndnoxynQl-9 in the lubrleant of condorns may Increase the a rnourit 
of protein released from this latex . A recent study found that protein levefe from latex 

condoms W5th N-9 In their lubricants were approximately five times higher that the protein: 
levels from condoms withoyt in their lubricants^ (Stratton) By Increasing the amount 
of protein released from latex, Nr9 may actually trigger a istex protein reactron. 

Some condom users may be sensitive or allergle to H-9 itself, (Rsher; Dooms-Goosens) 
These user^ must be sure to Mse only condorns that are notJubficated with spermiqdes. In 
the U .S . about one-thtrd of the condoms lubricated at the factory contain spermicides,, 
usually in the form of N-9. 

Dry Powderis 

Concerns have also emerged about the possibte toxic effects of talc and other substances 
used in the finishjng process of the condom. Dry dusting powders help keep the rolled up 
latex condom from sticking to itself. To acGomplish this, manufacturers have used 
cornstarch, talc^ miqa, calduni earbonate, sllfcon dioxide, rnagne^lyriri carbonate, 
lycdpodEum, dry siricone and p^^r powders, With cornstarch currently the hibst comrnbnly 
used. (Kang) 

Tate, a natural mineral magnesium silicate. Is a ^ood dry lubricant/When used for 
cosmetic purposes, talc has not been a problem. {Webner 1994, 1996) However, some 
experts think that when talc comes Into contact with mucosal surfaces; it may be toxic. 
Because surgery usually involves contact with open or mucosal Ussues and e 
raised about ttie pbssfble toxic effects of talc as a result of talc-coated surgica! gfoveis, the 
use of talc on surgical gloves was stopped several years ago. (Kasper) When talc Is used 
as a finishing powder on latex condoms, female partners of condom users may face a 
health risk due to the talc on the surface of latex condoms* The talc could migrate up the 
vagina^ a mucosal surface, rnto the upper female reproductive tract/ Which may result in 
fallopian tube fibrosis with subsequent Infertility. (Wehner 1995} 

For mariy years, ta^c was the preferred dusting ppwder and w^s bnce commonly u$ed in 
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latex condoms manufacturing. The relevance of using talC: on condoms seems to fall 
somewhere between the realms of surgery and cosmettc use, but enough Goncern has 
emerged to cause a shift away from using talc in condom manufacturing. Currently, while 
condom manufacvurers report that they do not use tslC/ {Ahonymoys 199S) ^pme appear 
to have conttnued using It. 

Cornstarch has become the new industry standard for finishing. While not as prolDleiTiptac 
as tsic, it too could pose ptobiems. Gprnstarch is a heavily cross-linked carbohydrate with 
partlde sizes ranging from 1 to 3 microns In dfameter. A recent study found that, when 
used with surgtcal/examtnation gloves^ cornstarch binds to allergenic latex proteins, and 
the more cornstarch used, the more protein binding occurs. CTomazic) the latex^proteln 
eontamlnated cornstarch particles are small enptigh to become airborne and can expose 
any persons in the vlcirtity to the latex proteins via the lungs, mouth, nose^ eyes and skin* 
direct contact with latex Is not necessary to initiate, s reaction, 

Any wet lubricant applied to condoms before packaging should decrease the amount of 
airborne cornstarch. However/ the cornstarch/latex protein complexes are more easily 
shed than latex proteins bound to the condom and could result in sensttivlty or allergic 
feacttons. Also, the airborne d3^nst^rch/^at^ex protein compfexe^ rehialn an issue with 
unlubricated cdndpFn^x 

Further research needs to be done to deterrnlne whether the dry pPwders currently used 
produce detrimental effects on users due to mucosal exposure. Researchers need to find 
new dry finishing powders, with one possibinty being silicone powder. It has been widely 
used In otiier .industries. 

Conclusion 

In recent years, better quality management, new research and the actions pf 
manufacturers have led to a more reliable and safer latex condom. 

Manufacturers now produce condoms that are more elastic with a chemical formulation 
that inctudes more antioxidants and bestter-eontroyed vulcanizates— all steps that ensure 
condoms do not deteriorate as readily as In previous yearsv To better protect latex 
condoms from deterioration ^ manufacturers are using more Impermeable, foil packaging; 
switching from plastic to foil or foil laminate packaging; and focusing more attention on 
tight package seals. Thesis steps help preserve the Integrity of the Gphdpms^ even under 
the most adverse storage conditions; 

On the health frpnt> manufacturers have rrtoved away from using talc as a finishing 
powder, due to con^^rns about Its possible toxicity; More research is needed on the safety 
of using cornstarch, the current preferred powder for finishing, or on determining a safer 
flntshing powder. New research on allergies tolatex proteins has also focused more 
attention on better leaching of proteins from the natural latex. Manufacturers are now able 
to produce condoms with less latex protein. More research }s also needed to determine 
whether adding spermicides to the lubricant at the factory could result in more allergic 
reactions to latex, 

by Caroline E. Giimore 
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How a Latex 



Latex comes primarily from the tropicai rubber tree (Hevea brasifiensis), 
with the best quality found in Halaysla and Thailand. Latex a natural 
elastomer and has the chemfcal name of cis-polylsoprene. Most other 
elastomers are synthetic. The flqufd latex lies between the tree's bark 
and wood and is co{lected by making a senes of slashes through the tree 
bark, which allows the latex to flow out of the tree. Durihg collectioh, a 
small amount of ammonia is added to the raw latex to counteract the 
acid production of waste products from t fie bacteria that naturally feed 
on the iatex and can cause the liquid iatex to curdle. From this stage^ 
iatex is held in stainless stee^ tanks and processed with tools th^t are 
made only itom stainless steel or other inert Ingredients, 

Liquid latex Is actually a dispersion of rubber particles in water. Fresh 
raw latex consists of about 70 percent water and 30 percent rubber 
celJs. The fresh latex is centnfuged, which concentrates it to 
approximately 60 percent solids. Goncentrating latex reduces the cost of 
transport to the condom manufacturer and decreases the amount of 
time it takes to manufacture a condom. (Murphy) 

the Hquld latex is mixed with other diemfeals to make a latex; 
formulation for manufactunng. The iatex formulation incfudes the liquid 
latex dispersion and various chemicals, including an antioxidant, a 
suifur- based vuicanizing agents and a vulcanizing accelerator. 
Accelerators are chemicals that increase both the rate and extent of 
crQss-'linkmg in the latex compound during vulcanization. 

Latex condoms are produced by dipping plastic^ ceranitC/ staiiiless-steel 
or glass mandrels mounted on a conveyor into a latex formulation. * The 
mandrel, most often glass, is dipped into the iatex formulation in either 
a Vertical or horizontal fashion^ with virtuaily all manufacturers currently 
using a vertical dip. The mandrels go throtigh a serks of dips, rotating to 
spread the latex evenly. Between dips, each coat of latex Is partially 
cured on the mandrel via hot-air drying In a carefyliy controlled tunneJ- 
like Qveh on a qonveyor systerr?^ Successive coats; of latex are; used tb 
build the condom to the required thickness,; with most manufacturers 
using two dips. 

Brushes or water Jets then roll up a section of the condemns open end to 
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form the r'm roll at the base of the condom^ which stays tn place 
because the rolled latex adheres to itself. Then, the condoms, still on 
mandrets, are dipped into one or more hot baths of eltber water or a 
caustjc agent such as sodium hydroxide or potasslunn hydroxide. This 
rerppyes some of the latex pr^^^ the condom^ a process called 

lesehing. Another round of cunh^ is completed a drying ttirtneL 

The condoms are then removed from the mandrels using brushes or 
water jets, placed in an appliance similar to a clothes washjng machfne 
and washed rntli a powder siyrry, usually cornstarch. After washing, the 
condoms are dded In a large appitance slnrillar to a cfethes dryer, which 
removes the Hquid but leaves the dry powder on the condbjm to serve as; 
a dry lubdcant for further processing. 

Each condom is tested eleetronically for the presence of a ny holes. The 
condom is then rolled into Its final confisuration and placed between two 
layers of packaging materlar. if the condom Is to be lubricated, a 
specified amount of lubricant and/or spermidde is put on the condom, 
and the two layers of packaging are then sealed. 

Most are tyhiic^ted with silicone or a water-based lubncantjc which may 
or may not Include a spermicide. The most comhnohly used spermicrde is 
H'Sf a water-soluble detergent (surfactant) that interacts wfth the cell, 
membranes, killing sperm, bacteria and some viruses. 

latex condoms are manufactured in different shapes, textures, caiors, 
thicknesses, widths and lengths. A reservoir tip may or may not be 
[nciuded at the closed end of the condom. Some condom surfaces are 
smooth, while some are textured, sometimes !n a design on the outside 
or inside surface. Most condoms are a dull opaque tan, although some 
are colored. Some condoms are manufactured wJth scent, flavoring 
{strawberry^ mint and others)/ or other features. 

Currently the two most common condom shapes are straight-sided and 
CDntoured/form-fitting, A straight-sided condom has basically the same 
diameter at Its open and closed ends, A contoured condom Is similar to a 
stratght-sided condom, but with a slightly smaller width Just below 
where the head of the penis WQuld be, A thJrd shape is tapered from the 
closed end to a smaUer diameter at the open end> and a fourth has a 
bulbous tip at the closed end. The open-end diameter Is about the same 
size for b\\ shapes. 

Condom dimensjons vary. In terms of film thickness^ almost ail latex 
condoms are between Q.Ol mm and 0.09 mm. Those made in the U.S. 
are generaliy from 0-03 mm to 0.07 mm (Hatcher) white those In Japan 
are generally G/Ol mm to 0.03 mm. (Concar) The Jay-flat v^ldths, 
corresponding to diameter, range from 47 mm to 55 mm, wJth most 
measuring 52 mm» Latex condom lengths range from 16Q mm to 210 
mm, with the majprity measuring betwa^n 170 mm and 19D mm. 

*Latex Is a liquidy and the condom mateMt Is technically "latex rubber." 
In this monograph, as In common usage^ we refer to the '-latex" condom 
rather than the '-latex rubber" condom, 
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